Vortex mixing. Samples were vortex mixed using a Fisher Scientific analog vortex mixer (120 V, 50/60 Hz, 150 W). All samples were mixed at a rotational speed of approximately 3200 rpm (analog setting 10). The total solution volume was 1 mL in all cases, except for the 4 mL solution volume described in Figure S3 . For the samples in which individual PB-hPEO and PB-dPEO micelles were mixed, equal volumes of each solution were used (e.g. 0.5 mL of PB-PEO solution and 0.5 mL PB-dPEO solution for the 1 mL samples, or 2 mL PB-hPEO and 2 mL PB-dPEO solutions for the 4 mL samples). All samples were sealed and mixed in 1 dram screw cap glass vials. To maintain approximately ambient temperature in the vials during mixing, samples were mixed in cycles consisting of at most 2 min of mixing at room temperature followed by equilibration for ~1 min before the next mixing cycle. The solution temperature fluctuated as a result of mixing and equilibration but overall did not exceed 30 °C. The reported mix time was the cumulative total of the successive mixing cycles (i.e. mix time did not include equilibration time, as no exchange occurred under quiescent conditions). Samples were analyzed using SANS after the complete mixing cycle, and each SANS curve represents an individual sample mixed from t mix = 0 min to the desired mix time. As a result of agitation, a foam was produced above the liquid surface and was allowed to settle before transferring the solution to the SANS sample holder.
Concentric cylinder Couette flow. 5 mg mL -1 micelle solutions were sheared during flow-SANS experiments at NIST 2 using an Anton Paar MCR 501 rheometer operating at a shear rate of 5000 s -1 . For each sample, shear was applied for 90 min, the flow was stopped, and then scattering data were collected for 5 min. The samples were sheared using a 30 mm diameter titanium cup and 29 mm diameter titanium bob, giving a 0.5 mm gap and a total scattering path length of 1 mm. Experiments were performed at 25 °C. A solvent trap was used to prevent sample evaporation.
Gas sparging. 5 mg mL -1 micelle solutions were sparged with nitrogen gas for 60 min at room temperature. Nitrogen gas was bubbled with a constant flow rate (10 mL min -1 ) from the bottom of a vial containing 2 mL of micelle solution using a 22-gauge stainless steel needle (ID 0.41 mm). The sparging produced a foam above the liquid surface, and the foam was allowed to settle before transferring the solution to the SANS sample holder. Scattering data were collected for 5 min, and all measurements were performed at 25 o C. The data were reduced in IGOR Pro using the standard procedures provided by NIST.
SANS. Experiments
3 SANS data fitting. The effects of vortex mixing on the micelle structure were determined by comparing the micelle structure before and after mixing ( Figure S1 ). SANS data for the 5 mg mL -1 sample at t mix = 0 min, t mix = 20 min, and under premixed conditions were analyzed using a form factor model for block polymer micelles described elsewhere. [4] [5] [6] [7] Data for the sample at t mix = 0 min were fit assuming a mixture of PB-hPEO and PB-dPEO micelles, and the volume fraction of each micelle population was fixed based on the known mixing ratio. Data for the sample at t mix = 20 min and the premixed sample were fit assuming the scattering length density of the corona was equal to that of the solvent.
Dynamic light scattering (DLS). DLS experiments were performed using a Brookhaven
Instruments Light Scattering System (BI-2000SM) equipped with a CNI 532 nm solid-state laser.
Data were collected at a 90° scattering angle and fit with the quadratic cumulant expansion using the Brookhaven Instruments software package. All experiments were performed at 25 °C. indicated that micelles were approximately the same size before and after vortex mixing. The consistency in size was confirmed by modeling the data with a form factor model for block polymer micelles (red lines). Similar model fits described both the t mix = 20 min and premixed samples, suggesting that the chains were randomly distributed within the micelles after mixing.
Key parameters from the model fits are given in Table S1 . 
